ABSTRACT. The wood structure of 78 species from 27 genera representing the woody primuloids (Maesaceae, Myrsinaceae, and Theophrastaceae) was investigated using light microscopy (LM) and scanning electron microscopy (SEM). Results indicated that the ray structure, the nature of mineral inclusions, and the occurrence of breakdown areas in rays can be used to separate the three primuloid families from each other. Within Ericales, the presence of exclusively multiseriate rays is synapomorphic for Myrsinaceae and Theophrastaceae, and the occurrence of breakdown areas in rays is synapomorphic for Myrsinaceae. Within Myrsinaceae, the wood structure of the mangrove genus Aegiceras differs because it has short vessel elements that are storied, non-septate fibers, a combination of low uni-and multiseriate rays, and multiseriate rays with exclusively procumbent body ray cells. The aberrant wood anatomy of Coris and Lysimachia can be explained by their secondary woodiness. Within Theophrastaceae, Clavija and Theophrasta can be distinguished from Bonellia, Jacquinia, and Deherainia. The recent division of Jacquinia s.l. into Jacquinia s.s. and Bonellia is supported by a difference in mineral inclusions.
The primuloid clade is one of the few groups within the newly circumscribed Ericales that is well supported based on molecular sequence data (Anderberg et al. 2002; Bremer et al. 2002) . The clade comprises five families, Maesaceae, Myrsinaceae, Primulaceae, Samolaceae, and Theophrastaceae, and about 65 genera and 2600 species (Kubitzki 2004) . More than half of the primuloid representatives are woody, mostly small to medium-sized trees or shrubs, and sometimes lianas. The genus Samolus L. (Samolaceae), all Primulaceae, and a few Myrsinaceae taxa, representing ca. 20 genera and 1100 species, are herbs and therefore omitted from this study. The distribution of woody primuloids is mainly tropical: Myrsinaceae are pantropical with several taxa extending to tropical montane habitats, Theophrastaceae are restricted to the neotropics, and Maesaceae are concentrated in the palaeotropics. Primulaceae, on the other hand, grow in the temperate regions of the Northern Hemisphere, and Samolaceae have their main distribution in saline habitats of the Southern Hemisphere (Källersjö et al. 2000) .
All representatives of the primuloid clade have long been placed in the former Primulales (Pax 1889; Mez 1902 Mez , 1903 , which were characterized by a set of floral characteristics: (1) sympetalous flowers with functional stamens as many as and opposite to the corolla lobes, (2) a compound, mainly hypogynous ovary with one style, and (3) few to many tenuinucellate, usually anatropous, bitegmic ovules set on a free-central to basal placenta (Cronquist 1988) . Family concepts within the primuloid clade have changed considerably during the last 10 years. Based on molecular and morphological data, the genus Maesa Forssk. was removed from Myrsinaceae and elevated to family level (Anderberg and Ståhl 1995; Anderberg et al. 1998 Anderberg et al. , 2000 Caris et al. 2000; Ståhl and Anderberg 2004a) . Now, Maesaceae are considered sister to all other primuloids (Källersjö et al. 2000) . In addition, Källersjö et al. (2000) and Anderberg et al. (2001) proposed to place the former Primulaceae genera Ardisiandra Hook. f., Anagallis L., Asterolinon Hoffmannsegg & Link, Coris L., Cyclamen L., Glaux L., Lysimachia L., Pelletiera A. St.-Hil., Stimpsonia C. Wright ex A. Gray, and Trientalis L. within the sister family Myrsinaceae. Furthermore, another genus of Primulaceae, Samolus, was placed as sister to the remaining Theophrastaceae by the same authors. The monophyly of the family Theophrastaceae excluding Samolus is morphologically well supported (Ståhl 2004a, b) . Also floral ontogenetic work supported the family level for Samolus as sister to Theophrastaceae (Caris and Smets 2004) . These two families in turn are sister to the Primulaceae-Myrsinaceae clade (Källersjö et al. 2000) .
Besides these renewed family concepts, generic realignments within primuloid families were proposed. For instance, the monophyly of various Myrsinaceae genera is still a matter of dispute (Ståhl and Anderberg 2004b) , and recent molecular sequence data from Theophrastaceae suggest that the orange-red flowered Jacquinia L. species together with Jacquinia paludicola Standl. and J. longifolia Standl. should be recognized as a separate genus Bonellia Colla in order to maintain the monophyly of the morphologically well supported genera Deherainia Decaisne and Votschia Ståhl (Källers-jö and Ståhl 2003; Ståhl and Källersjö 2004) .
The wood anatomy of primuloid families is poorly known. The most detailed overview was presented by Metcalfe and Chalk (1950) , based on nine Myrsinaceae genera, four Theophrastaceae genera, and Maesa. Other noteworthy studies that included a restricted number of primuloids were presented by Moll and Janssonius (1926) , Williams (1936) , Détienne et al. (1982) , Suzuki 
RESULTS
The material studied is presented according to the classification of Källersjö et al. (2000) . For each genus examined the number of species studied is provided before the slash mark and the total number of species in the genus follows the slash mark. Numbers between brackets are extreme values. A summary of the results is presented in Table 1 .
Maesaceae. Taxa studied: Maesa 5/100 ( Fig. 1) . Growth ring boundaries absent or distinct. Diffuse-porous. Vessels usually solitary and in short radial multiples of 2-4 (Figs. 1A-B; up to 8 cells in Uw 15537), or exceptionally in vessel clusters of 3-5 cells; vessel outline mostly angular. Vessel perforation plates simple (Fig. 1C ), but few scalariform perforations with 5-7 bars in M. lanceolata. Intervessel pits alternate (Fig. 1D ), 4-6 m in size, non-vestured. Vessel-ray pits similar to intervessel pits in shape and size, sometimes having scalariform pits with distinct borders in M. indica, M. ramentacea, and M. schweinfurthii ; vessel ray-pits mainly scalariform with strongly reduced to nearly simple pits in M. lanceolata (Fig. 1H) (Fig. 4A) . Intervessel pits alternate (Figs. 3G, H) , 3-6 m in size, non-vestured. Vessel-ray pits usually similar to intervessel pitting in shape and size, but mainly scalariform TABLE 1. Survey of wood anatomical features of the species studied. Numbers between hyphens are mean values. For specimens from the same species, numbers after the species name refer to the order of the specimen as followed in the species list. *Specimens with juvenile wood. BA ϭ (Figs. 5A, B ) except in Aegiceras, Coris, and Lysimachia, thin-to thickwalled, (180-)280-1220(-1560) m long, with simple to minutely bordered pits concentrated in both tangential and radial walls, pit borders 2-3 m in diameter, slitlike apertures sometimes elongated (Fig. 5B) ; fibers storied in Aegiceras (Fig. 4A) . Axial parenchyma scanty paratracheal or vasicentric (Fig. 2) (Figs. 6E, F) . Uniseriate rays clearly present in Aegiceras (Fig. 4A ) and occasionally in Grammadenia (Fig. 4B) , (75-)210-220(-250) m high, consisting of upright cells, 0(-1-)5 rays per mm. Multiseriate rays often 2-6-seriate (Figs. 4C, D) , more than 10 cells wide in species of Embelia (Fig. 4E) , Geissanthus (Fig. 4F) , Parathesis, Rapanea, Stylogyne, and Wallenia, (100-)190-8250(-14000) m (and even more) high, 0(-2-)5 rays per mm, usually consisting of a mixture of procumbent, square and upright body ray cells (Figs. 5C, D) and a variable number of upright marginal ray cell rows; multiseriate rays often dissected (Fig. 4E) , sheath cells present (Figs. 4C,  D) except in Aegiceras. Groups of sclereids in rays concentrated near the end of a growth ring in Grammadenia parasitica (Fig. 4B) and Oncostemum venulosum. Breakdown areas in rays confined to one normal-sized (Figs. 3B, D) or enlarged cell (Figs. 4G, H ), or to two or more adjacent ray cells (Figs. 3A, C, 4A , D, 5C, E, F); areas usually with a brown substance, in Parathesis chiapensis sometimes sclereid-like (Fig. 4H) , or areas empty giving the appearance of secretory ducts in Ardisia copelandii (Fig. 4D) ; breakdown areas in rays absent in species of Coris, Ctenardisia, Embelia, Geissanthus, Grammadenia, Heberdenia, Lysimachia, and Oncostemum. Gummy deposits present in ray cells. Single prismatic crystals (Figs. 5G, H ) mostly present in nonchambered procumbent and upright ray cells, or exceptionally in chambered ray cells; sometimes styloids present in procumbent and upright ray cells. Pith including solitary or groups of sclereids, sometimes with secretory ducts in Ardisia ( Fig. 2A) , Embelia, Myrsine, and Oncostemum; pith containing many intercellular spaces in Lysimachia vulgaris (Fig. 6C) .
Theophrastaceae. Taxa studied: Bonellia 5/22, Clavija Ruiz & Pav. 10/50, Deherainia 1/2-3, Jacquinia 4/13, Theophrasta L. 1/2 (Figs. 7-9 radial multiples (Clavija (Figs. 7A-C) and Theophrasta (Fig. 7H) ), while vessel clustering is observed in Deherainia ( Fig. 7D ) and especially in Jacquinia (Fig. 7E) and Bonellia (Figs. 7F, G) ; vessel outline angular. Vessel perforation plates exclusively simple (Fig. 8A) . Intervessel pits alternate (Fig. 8B) , 3-5 m in size, non-vestured. Vessel-ray pits similar to intervessel pitting in shape and size, sometimes unilaterally compound in Bonellia and Jacquinia. Helical sculpturing absent. Tangential diameter of vessels (12-)20-60(-80) m, (13-)30-120(-154) vessels per mm 2 , vessel elements (120-)170-440(-620) m long. Tracheids absent. Fibers septate in Clavija (Fig. 9A) and Theophrasta, but non-septate in Deherainia, Jacquinia (few septate fibers in J. arborea), and Bonellia p.p. (septate in B. frutescens), thinto thick-walled, (175-)250-790(-920) m long, with simple to indistinctly bordered pits concentrated in radial walls, pit borders 2-3(-4) m in diameter, slit-like apertures sometimes elongated. Axial parenchyma scanty paratracheal with a tendency to vasicentric parenchyma in Bonellia and Jacquinia, 2-4 cells per parenchyma strand. Rays exclusively multiseriate, often 6-10-seriate (Figs. 8C-E, 8H ), up to more than 15 cells wide in many species of Jacquinia (Figs. 8F, G) and Bonellia, (400-)1770-4480(-12000) m (and even more) high, 0(-2-)4 rays per mm, consisting of mainly procumbent body ray cells (Bonellia, Jacquinia (Fig. 9D) , and Theophrasta) or procumbent and square body ray cells (Clavija (Fig. 9B) and Deherainia (Fig. 9C) ), and 1-2 rows of square to upright marginal ray cells; multiseriate rays often dissected (Figs. 8F-H) , sheath cells sometimes present (Figs. 8C, F, H) . Groups of sclereids in rays concentrated near the end of a growth ring in Deherainia smaragdina (Fig. 9C) . Breakdown areas in rays absent. Gummy deposits in ray cells. Solitary prismatic crystals, navicular crystals and styloids present in procumbent and square ray cells of Jacquinia (Fig. 9G) , solitary prismatic calcium oxalate crystals in procumbent and square ray cells of Bonellia frutescens (MADw 35912; Uw 35592), and spherical clusters of needle-shaped calcium oxalate crystals frequently observed in non-chambered procumbent ray cells of Theophrasta (Fig. 9H) , and less common in Clavija longifolia, C. umbrosa, and C. weberbaueri (MADw 35911) . Silica bodies mostly present in non-chambered procumbent to square ray cells of Clavija (Fig. 9E) , Bonellia frutescens (Fig. 9F) , B. macrocarpa, and B. shaferi. Pith including groups of sclereids (Fig. 7A) ; druses present in the pith of Jacquinia berterii, silica bodies in Clavija.
DISCUSSION
Our observations agree with most of the earlier wood anatomical studies, although some differences are notable. Examples of features that could not be confirmed here are the short tangential vessel multiples and very wide rays in Aegiceras, non-septate fibers in Clavija, uniseriate rays in Cybianthus, very small multiseriate rays in Deherainia, and druses in rays of Maesa, and silica bodies in Myrsinaceae (Metcalfe and Chalk 1950; Welle 1976; Suzuki and Noshiro 1988) . In addition, our scarce observations of scalariform perforations and helical thickenings in the wood of Myrsinaceae are most likely caused by our limited sampling in montane regions. Additional scalariform perforations in this family were recorded in largely montane species of Ardisia, Myrsine, and Cybianthus (Moll and Janssonius 1926; Metcalfe and Chalk 1950; Versteegh 1968) , and helical thickenings were observed in Myrsine and Rapanea by Meylan and Butterfield (1978a, b) .
Wood Anatomical Diversity of Primuloids within Ericales. The wood structure of primuloid families is rather homogeneous and can be characterized by a set of anatomical features, i.e. radial multiples of vessels in combination with solitary vessels, vessels with simple perforation plates and alternate vessel pitting, libriform fibers which are usually septate, scanty to vasicentric paratracheal parenchyma, and heterocellular rays (Figs. 1-9) . Nevertheless, the secondary xylem can be used to define the three woody primuloid families primarily based on the ray structure, the occurrence of calcium oxalate crystals and silica bodies, and the presence of breakdown areas in rays ( Figs. 10-12 ; Table 2). Within Ericales, the overall wood structure of primuloids can be compared with the non-related Marcgraviaceae, Tetrameristaceae, and Pellicieraceae, although these three families could clearly be distinguished from primuloids by the occurrence of apotracheal and paratracheal axial parenchyma, raphides in ray cells, and the abundance of uniseriate rays. Baas et al. (2000) did not emphasize similarities between Marcgraviaceae and primuloids in their wood anatomical comparison of Ericales. Instead, they considered the wood structure of Marcgraviaceae to be more or less primitive, linking it with other ericalean families such as Actinidiaceae, Cyrillaceae and Ericaceae. However, this is contradicted by our ongoing studies (F. Lens, pers. obs.).
According to Geuten et al. (2004) , the sister group of the primuloid clade consists of Pentaphylacaceae sensu APG II (including Sladenia, Ficalhoa, and the former Ternstroemiaceae). From a wood anatomical point of view, this is surprising because Pentaphylacaceae are totally different in having solitary vessels, long vessel elements with exclusively scalariform perforations containing many bars, opposite to scalariform vessel pitting, fibers with distinctly bordered pits, diffuse apotracheal parenchyma, and co-occurrence of uniseriate and relatively low multiseriate rays (BarettaKuipers 1976; Carlquist 1984; Liang and Baas 1990) . The genus Sladenia is somewhat aberrant in Pentaphylacaceae due to the occurrence of vessels in radial multiples and the tendency to alternate intervessel pitting, (2000) and Källersjö and Ståhl (2003) , showing the distribution of characters in woody primuloids. 10. Distribution of multiseriate ray width. 11. Distribution of multiseriate ray height. 12. Distribution of mineral inclusions. 13 . Distribution of vessel element length. 14. Distribution of septate fibers. 15 . Distribution of vessel diameter. (Fig. 4A ) and rarely in Grammadenia (Fig. 4B ) (Moll and Janssonius 1926) . Because of the high percentage of uniseriate rays in Maesa, vessels are nearly always adjacent to rays, a condition which is unique within the primuloid clade (Moll and Janssonius 1926) . In addition, Maesaceae show relatively long vessel elements and fibers (460-850 m and 820-1270 m, respectively), low multiseriate rays (470-2590 m), and prismatic crystals are very few to absent (Figs. 1, 11-13; Table  2 ). The basal position of Maesaceae within primuloids might be supported by the secondary xylem. Indeed, based on the current sister relationship with Pentaphylacaceae s.l., ancestral wood features in Maesaceae are long vessel elements (sometimes with scalariform perforations) and fibers, and a co-occurrence of uniseriate and multiseriate rays.
Myrsinaceae. This family is defined by libriform fibers showing a dense pitting in both radial and tangential walls, and by multiseriate rays that are often very high (usually more than 4500 m, Fig. 11 ), usually consisting of procumbent, square and upright body ray cells with solitary calcium oxalate crystals (Figs. 5G-H ), but always without silica bodies (Fig.  12) . Furthermore, the presence of breakdown areas in rays (Figs. 3-5 ) is a typical feature in the wood of Myrsinaceae, although it is not observed in Coris, Embelia, Geissanthus, Grammadenia, Heberdenia, Lysimachia, and Oncostemum. According to Metcalfe and Chalk (1950) , these structures also occur in the leaves (see also Große 1908) , pith, and cortex of additional taxa, for instance Embelia, Grammadenia, Heberdenia, and Maesa. Until further research is carried out on the development of these cavities, discussion of their possible homology is too preliminary (Otegui et al. 1997 ). Breakdown areas in rays are a specialized structure that is not found in other ericalean families. Therefore, it is reasonable to believe that breakdown ray areas represent a synapomorphic feature in Myrsinaceae. The socalled breakdown areas in the rays of Piper (Ilic 1987) are undoubtedly different in origin.
Generic boundaries within woody Myrsinaceae remain a matter of dispute (Coode 1976; Pipoly 1987; Anderberg and Ståhl 1995; Ricketson and Pipoly 1997; Ståhl and Anderberg 2004b) . It is impossible to distinguish the genera from each other by their wood anatomy, except for Aegiceras, Coris, and Lysimachia (see below). The only suprageneric group that could be supported is Cybianthus (including Conomorpha and Weigeltia) and Grammadenia, which is placed within Cybianthus by Pipoly (1987) . These taxa exhibit relatively low multiseriate rays (often between 1000 and 5000 m, except for Cybianthus comperuvianus), a feature that is rare in other Myrsinaceae.
Aegiceras can easily be distinguished from other Myrsinaceae by the presence of relatively narrow vessels, a relatively high vessel density, short vessel elements and fibers (which are both storied), non-septate fibers, a combination of low uni-and multiseriate rays (about 100-400 m), and multiseriate rays with exclusively procumbent body ray cells and without sheath cells (Figs. 11, (13) (14) (15) . On the other hand, the characteristic breakdown areas in rays are clearly present (Figs. 3A, 4A, 5E) (Moll and Janssonius 1926; Panshin 1932; Metcalfe and Chalk 1950) . At least some of these differences are related to the mangrove habit of Aegiceras. Tomlinson (1986) noted that the wood of mangrove species typically has a high number of narrow vessels, which are less vulnerable to cavitation, causing a safer sap stream. Furthermore, short vessel elements could also contribute to the safety of the sap stream in mangroves, which experience strongly negative pressures in their vessels due to the saline, physiologically dry, environment (Carlquist 1977) . However, Panshin (1932) and van Vliet (1976) mentioned that the vessel element length of mangrove inhabitants does not differ considerably from the inland representatives. There are also other morphological features in Aegiceras that are atypical of Myrsinaceae, such as the presence of versatile anthers, viviparous fruits with exalbuminous seeds, and unitegmic ovules (Ståhl and Anderberg 2004b) . According to some authors, it seems highly unlikely that all these differences can be ex-[Volume 30 SYSTEMATIC BOTANY plained by the mangrove habit, supporting the idea to elevate Aegiceras to family level (de Candolle 1844; Dahlgren 1989) . However, molecular data show that Aegiceras falls within a well supported clade including all other woody taxa of Myrsinaceae studied (Källersjö et al. 2000) .
Theophrastaceae. The genera Bonellia and Clavija of Theophrastaceae can be distinguished from Myrsinaceae, Maesaceae, and other Theophrastaceae genera studied by the presence of silica bodies (Figs. 9E, F, 12; ter Welle 1976) . Spherical clusters of needle-shaped calcium oxalate crystals are only observed in Clavija and Theophrasta (Fig. 9H) . Jacquinia shows solitary calcium oxalate crystals (Fig. 9G) , which are typical of Myrsinaceae, while Deherainia lacks mineral inclusions (Fig.  12) . Generally, the wood of Theophrastaceae is characterized by very short vessel elements and fibers (on average 170-440 m and 250-790 m, respectively), values that are also found within primuloids in Aegiceras, Coris, and Lysimachia (Fig. 13) . In addition, the family often exhibits wide multiseriate rays with few sheath cells (sometimes more than 20 cells wide; Fig.  8G ), although 20-seriate rays or wider are also observed in some Myrsinaceae taxa, such as Embelia, Geissanthus, and Parathesis (see also Metcalfe and Chalk 1950) .
Within Theophrastaceae, there are two major clades: a pachycaulous group containing Clavija, Neomezia, and Theophrasta, and a richly branching group of Bonellia, Deherainia, Jacquinia, and Votschia (de Candolle 1844; Ståhl 1991 Ståhl , 2004b Källersjö and Ståhl 2003) . The species studied of the pachycaulous group differ from the richly branched clade in vessel diameter (usually Ͻ 30 and 30-50 m, respectively, Fig. 15 ), vessel density (on average often 60-80 and 30-60 vessels per mm 2 , respectively), length of vessel elements (usually 300-450 and Ͻ 300 m, respectively, Fig. 13 ), fiber length (often 500-700 and 400-500 m, respectively), and the width of multiseriate rays (less than 15-seriate vs. more than 10-seriate, Fig. 10) . Furthermore, some features are typical of the pachycaulous clade, such as septate fibers (Fig. 14) and spherical clusters of calcium oxalate crystals (Theophrasta americana and some Clavija species), while the richly branched clade is characterized by pronounced vessel clustering.
Most pachycaulous Clavija and Theophrasta species are unbranched or sparsely branched shrubs or treelets with a rather thin main stem, mostly reaching only a few meters in height (Ståhl 1987 (Ståhl , 1991 . Their habit is clearly different from the thick pachycaulous bottle trees, which are anatomically characterized by a higher quantity of parenchyma tissue, wider vessels, and a lower vessel density (Olson and Carlquist 2001; Olson 2003) . The narrow vessels of the pachycaulous clade can functionally be interpreted by the presence of a single bunch of terminal leaves, which require a smaller number of wide vessels than stems supplying a fully branched crown (Fig. 15) . Apparently, the influence of the single-stemmed or sparsely branched habit on vessel diameter exceeds the ecological impact in Clavija. Indeed, most Clavija species grow in wet evergreen forests (Ståhl 2004) , a habitat in which plants characteristically show wide vessels, low vessel densities and long vessel elements. On the other hand, ecological influences are much clearer in the wood of Bonellia and Jacquinia, which typically occur in seasonally dry thorn scrub vegetation (Ståhl 2004) . The secondary xylem of the two genera shows several features that are in agreement with other taxa growing in similar seasonally dry vegetation types, such as the presence of very short vessels with simple perforations, relatively narrow vessel diameters, and an increase of vessel multiples (Carlquist and Hoekman 1985) .
The presence of silica grains in Bonellia and the absence of silica in Jacquinia supports the decision to divide Jacquinia s.l. into two genera (Ståhl and Källersjö 2004, Fig. 12 ), but in other respects the wood structure of Jacquinia is almost identical to Bonellia. The difference in mineral inclusions and corolla color between both genera might possibly reflect different metabolic pathways.
Relationship Between Myrsinaceae and Theophrastaceae. Within woody Ericales, Myrsinaceae and Theophrastaceae are the only two families that lack uniseriate rays, although Aegiceras represents an interesting exception. Since the absence of uniseriate rays in Ericales is most likely a derived condition, and because these two families are without doubt closely related, uniseriate rays probably have been lost in the woody common ancestor of Myrsinaceae, Theophrastaceae, and the herbaceous Primulaceae, indicating a plausible synapomorphy for Myrsinaceae and Theophrastaceae. Besides the wood features that are typical of the primuloid clade, other characters linking both families are the presence of vessel clusters and relatively wide multiseriate rays (more than 10-seriate) in some Myrsinaceae species and in the majority of Theophrastaceae species studied. Furthermore, ray dissection is common (Otegui 1994) . The wide rays and wide vessels in Embelia are probably correlated with the scandent habit.
Secondary Woodiness. Coris and Lysimachia show an aberrant wood structure compared to other woody Myrsinaceae. Notable differences are the short and narrow vessel elements, short and non-septate fibers, and the absence of rays (Aymard 1968) . Furthermore, the length of vessel elements decreases significantly from the centre of the stem towards the periphery, a phenomenon often observed in paedomorphic woods (i.e. woods that remain permanently juvenile; Carlquist 1962). These anomalies are most likely caused by secondary woodiness, a term that is used for woody plants (often asterids) that evolved from herbaceous ancestors (Carlquist 1992) . As a result, wood anatomy cannot provide evidence for the systematic position of these two genera (Carlquist 1962) . The possible presence of secondary woodiness in Coris and Lysimachia is supported by molecular analyses of Källersjö et al. (2000) and Anderberg et al. (2001) , since these genera are closely related to herbaceous genera. Woody Myrsinaceae on the other hand (except for Coris and Lysimachia), form a monophyletic group and are derived within a larger clade including the rest of Myrsinaceae and Primulaceae. However, the hypothesis of Anderberg et al. (2001) that the common ancestor of the clade formed by Samolaceae-Theophrastaceae-MyrsinaceaePrimulaceae is herbaceous seems unlikely because all woody primuloids investigated (except for Coris and Lysimachia) do not show clear signs of secondary woodiness. ACKNOWLEDGEMENTS LITERATURE CITED
